1. Prove that the followmg line 1ntegra1 from pomts Ato Bis 1ndependent of the path
in the three dimensional Bpace, (10%) - -

: fA Vi(r)- dl

2. In the general orthogona.l coordinates, prove that the divergence of a vector functlon
F is given by '

1 [8Fihghs " OF3h1hs + OF3hyh,

V.F = OFihahy  0Fshahs  OFshahy |
hlhzhs 0wy o Oug  Oug

where F.,, hz, and u; (i =1, 2 3) are the components metnc coefﬁments and coordl- :
nates in the general orthogonal coordlnate system, respectively. (15%)

3. The range of th.e__ operation frequencies of transmission lines are quite different. The
longitudinal and cross seni;ion_al views of five transmission lines are given below. Ex-
plain t_hg very factors (::a'nsing their op eration frequency to be limited. (10%)
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4. A point charge ¢ is placed in a linear, isotropic, and homogeneous dielectric medium

6.

7.

of infinite extent. Find (a} the electric field intensity E, (b) the electric flux density
D, (c}) the polarization vectar P, and (d) the polarization volurne charge density poe.
(10%)

- A uniform plane wave traveling in air with iﬁs electric field intensity given by

Ei{y, t) = 2Bq cosfwt — Fy)

1z normally incident on & perfect canductor boundary located at 4 = 0. If the mea-
sured distance between any two successive zero of the total electric field in air is B
cin and the maximum value of the electaic field intensity measured at ¥ = —75 em is
3 V/m, determine the following: (15%)

(a) The frequency (in GHs).

(b) The power density (in pW/cm?).

{c) The instantanecus expression of the total electric field intensity B{y, 1) in air.
{d} The instantaneous expression of the total magnetic field intensity H{y,t) in air.
{e} The maximum value of the total magnetic field intensity measured at ¥ =75
om.

Show that the electric field intensity can be expressed in terms of the magnetic vector
potential as

. 1
E = —jw (A+F??-A),
where & = w,/nc is the phase constant in the unbounded medium, (10%)

I is kmown that for a thin, linear, center-fed dipole antenna of length 25, the induced
current distribution is 2 standing wave. And, the pattern function for this antenna is

F(8) = cos{koh cos B) — cm{.buh}

ainé

This pattern funetion depends sirongly on the length /), where A = 2r/kq. Show
that for a short antenna with /A < 1, the pattern fonction can be simplified as

F{8} = asin®
and find the constant ¢. (10%)
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8. The electric fisld distribution of the TEyy mode in an air-filled rectangular waveguide
of size o 3 b (a > h) is known se:

E=y“sin(£ )a—iﬂﬂ
a
This field can be decomposed as
= il (it gits _ piTa it
E—yz{ﬂ’*e’ ela¥e™ }

Thus,eachufthatmmmpmentsnfthéﬁelddnmnutpmpagmalmﬁgtheaﬁﬂz
direction, but along s direction with an angle +6 from the z axis. Determine the
' mgleﬂanduseittnexpmah,,thegﬁdedwavelengthnfmnmuda,mtemuf

), the wavelength of a plane wave propagsting in free space at the same frequency.
{10%}

9, When a transmission tine of characteristic impedance Zy and length £ connects a load
to a generator of voltage V; and internal impedance Z;, the expressions of the voltage
V{z} along the line iz as complicated ag

. .
V&) =Yg 7 T-TT e

(e 97 4 D P05,

However, the expressions of the voltage V(2) and the current I(z) are quite similar.
Write down the corresponding expression for the current / (z). (10%)




